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CRITICAL ITEMB LIBT

PROJECT: Euns SYSIEM: ELECINICAL SUBSYSTEM
e e = AsS'Y NOWERTLRTURE: SERVD POREN RWPLIFIER ———— ass'v p/H: mlrhn— . SHFER:
FHEA THEA NAME, 1Y, & FAILURE MODE FAILURE EFFECT HDMR / FUNC, RATIOMALE FOR ACCEPTANCE
NEF. REV. oraving née, AND on 2
DESIGNAT ION CAUSE END LIEM ENITICALETY SCREENS: A-PASS, D-PASS, T-PASS
2910 1 POMER SIGHAL NODE { CAUSE(1) DESIGN FEATURES
CONTROLLER CONT INUOUS IF BRAKES OFF
01Y-4 HIGK OUTPUT JOINT DRIVES At
2563717, ON DIRECT DERECT DRIVE COMPARATORS AND OPERATLOMAL AMPLIFIERS ARE STANDARD L INEAR
. DRIVE § RATE IW C.\. INTEGRATED CIRCUITS MITH MATURE MANUFACTURING 1ECHNOLOGY.
oUtPUT, DIRECT FON, APPLICATION CONSTAAINTS ARE 1M ACCORDANCE METH
(oW, COMSISTENCY SPAR-RHS-PA, 003,
CHECK OETECIS
uust‘slu AUTOGRAKES. THE DIODE AND TRAMSISTOR. WHICH COMPRISE AN OPTO- ISOLATOR, ARE
(1) vlo SUBJECTED 10 THE SAME QUALITY AND APPLICATION CONIROLS AS
TRANSISTOR CAUSE(T) & (2) APPLIED 10 DISCRETE SENICONDUCTORS.
FAILS S/C N DIRECT DAIVE
JOINT ORIVES AS DISCREIE SEMICONDUCTOR DEVICES SPECIFIED 10 AV LEAST THE TX
(2) V102 COMMARDED . LEVEL OF MIL-S-19500, ALL DEVICES ARE SUBJECIED TO
FAILS . RE-SCREENING Y AN IMDEPENDAMT TEST WOUSE. SAMPLES Of ALL
10SS OF LINPING PROCURED LOTS/DAIE CODES ARE SUBJECIEC TO DESTRUCTIVE PHYSICAL
DURING END ANALYSIS (DPA) 10 VERISY THE IWYEGALEY OF FHE MANUFACIURENG
EFFECION PROCESSES. DEVICE SINESS LEVELS ARE, DERATED IN ACCORDANCE
CAPTURE, WITH SPAR-RHS-PA.003 AND VERTFIED BT DESIGH REVIEW,
VORST CASE ALL RESISIORS AND CAPACITORS GSED IN THE DESIGN ARE SELECTED
FROM ESTABLISHED AELIASILITY (ER) TYPES. LIFE EXPECTANCY IS
UMENPECTED INCREASED BY ENSURING THAT ALL ALLOVABLE STRESS LEVELS ARE
MOTEON. SOINT DERATED IN ACCORDANCE WITH SPAR-RNS-PA, 003, ALL CERAMEC AND
RUMAUAY. AUTD ELECTADAYTIC CAPACITORS ARE ROUTINELY SUBJECTED 50
BRAKES. NADIOGRAPNIC TWSPECTION.
REDUNDANT PATHS
REMATNING
AUTOBRAKES
PALPARED BY: "W SUPERCEDING DATE: 06 OCT BT DATE: 26 JuL 91
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PRNJECT: SRMS

SYSIFM-IITCIRITAL rnSeniem
pr

AsS'Y ROMTRCEATIRTT YCRVD FRRRR AAFUTFIER ™~~~ as<iy p M, 1L 107 AN 2
IHEA THIA WAME 017, R FAIURE HIDE TALLURE FIPECT WOMR £ TUNE, RATIONALE FOR ACEEPTAN(E
REE. REV. oraulvg alr, AMD Y 2718
DESGNATION CAUSE tKD (1FM CRETICALITY SCAEENS: A-PASS, R-PASS, C-PASS
2910 1 POUER STGHAL HODE 2 CAUSE(1) ACCEPTANCE TESIS
CONTADLLER COMT INUDUS Irerakes ofF ] ooollllllllLL
011-6 HIGH OUTPUL dOINT ORIVES AT THE SPA 18 SUBJECTED 10 THE FOLLOVING ENVIRONNENTAL TESTING AS
25483117, o4 DIRECY DIRECT DRIVE AN SN,
DRIVE 1§ RATE IN €.,
ouTPUT. DIRECHION, O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
(evy, CONSISTENCY
CHECK DETECTS O THEAMAL:  PLUS TO DEGREES € TO -25 DEGREES € DURATION -
c:l.,lstz’g : AUTDORAKES , ¥ 172 CYCLES
{
IRANS ESTOR CAUSE(1) & (2) THE SFA IS THEN TESTED AS PART OF THE JOINTS ACCEPTAMCE TESTS
FAILS S/C IN DIRECT DAIVE CVIBRATION AND THERMAL VACULM VEST).
JOINT DREVES AS
{2y U2 COMMANDED . THE SPA'S/JDINTS UNDERGO RMS SYSTEM TESTS (TP5S18 AMS
FAILS W, SIROMGBACK AND 19552 FLAT FLOOR TESIS) WMHICH VERIFIES THE
LOSS OF LINPING ABSENCE Of THE FAILURE MODE.
SURING EHD
EFFECTOR OUNLIFICATION TESTS
CAPTURE. sees-secsacaaanaaan
THE SPA 1S SUBJECTED TO THE FOLLOWING SRU QUALTFLCATION TEST
VORST CASE EHVIRONMENTS. THE SPA WAS ALSO TESTED AS PART OF THE JOINY
QUALTFICATION TESTS.
UNEXPECTED
WO1 IO, SOINE O VIBRATION:  L{EVEL AKD DURATION - REFEMENCE TABLE &
AUNAUAY. AUIO
BRAKES, 0 SHOCK: 200711 MS/73 AXES (4 DIRECTIONS)
REDUNDANT PATHS O THERMAL VAC: +B1 DEGREES € 10 -36 DEGREES C (& CYCLES)
REMAINING 1X10°%8 foRR :
AUTOBRAXES O HUMIDITY:  TESTED WITH THE SHOULDER JOINT
0 ENC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CE01, CEOS, €S0, CS02, €SO0, REOM,
REO2 (N/B), RSO}
TLIGHY ChECKOUT _
PORS OPS CHECKLIST (ALL VEHICLES) JSC 18987
PREFARED BY: NIVG SUPERCEDING DAIE: 06 OCT 07 APPROVED BY: DATE: 24 JuL 9 CiL REV:
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CRITICAL ITEHB LIST

PROJECI: SRNS STSTEM: ELECIRICAL SUBSTSIEN
- O B e T - . - ASS'Y NOW T Asssy PR h’!m["?“ SHEET : 3
EMEA eveER | MAME, oty & | FAILURE MODE FAVLURE EFFECY MOV 7 FUNC. RATIONALE FOR ACCEPTANCE
nEF, REV. oraulug rlr. AND oM i
DESIGHAN 10N CAUSE £ND 1TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2910 1 POVER SIGHAL | MODE: CAUSE(1) QA7INSPECTIONS
CONTROLLER CONT INUCUS 1F BRAKES OFF
aIY-4 HIGH QUIPUT JOINT DRIVES AT
2563717, OM DIRECY DIRECT DRIVE URITS ARE WANUFACIURED UMDER DOCUMENTED OQUALITY CONTROLS,
DRIVE 1 RATE IN €.V, THESE CONTROLS ANE ENEACISED THROUGHOUT DESIGW
OUTPUT. DIRECTION. PROCURENENT, PLANNING, RECEIVING, PROCESSING, FABRICATION,
w, COMNSISFEMCY ASSEMBLY, TESTING AND SHIPPING OF THE UNITS, MANDAIOAY
CHECK DETECTS INSPECTION POINIS ARE ENPLOTED AT VARIOUS STAGES OF
CAUSE(S): AUTOBRAKES . FASRICATEON ASSEMBLY AWD VESE. GOVEANMENT SOURCE
t1) vlo INSPECTION 13 TNVOKED AT VARIOUS CONTROL LEVELS.
TRANSIS 0N CAUSE(1) & (2)
FASLS $/C N DIRECT DRIVE EEE PARTS INSPECTION 1S PERFORMED AS REQUIRED BY
JDINT DRIVES AS SPAR-RWS-PA.00S. EACH EEE PART IS QUALIFIED AF FHE PANT LEVEL
£2) v102 COMMANDED , T0 THE REQUINEMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
FAILS K. PARTS ARE 100X SCREENED AND SURKED IN, AS A KINIMUM AS
105S OF L IMPING REQUINED BY SPAR-RMS-PA.003 Y [HE SUPPLIER. ADDITIONALLY,
DURENG EMD EEE PARTS ARE 100X RE-SCREERED 1N ACCORDANCE WIIN
EFFECTOR REQUIREMENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
CAPIURE . FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
SELECTED 5X OF PARTS, MAXIMUM 5 PIECES, MINIMM 3 PIECES fOR
WORST CASE EACH LOT WUNBER/OATE LODE OF PARTS RecElvED.
UNENPECIED VIRE 1S PROCURED 10 SPECIFICATION MIL-W-22759 O MIL-U 81381
HOTION. " Jorwt AND INSPECIED AMD TESTED 1O NASA JSCHSOBD STANDAND NUMBER 95A.
AUNAVAT . ; )
BRAKES., NECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUNEMENT DOCUNENTS. THAT KD PHYSICAL
REDUNDANT PATHS DAMAGE HAS OCCURRED 10 PARTS DURING SHIPMEMT, THAT THE
REMRINING RECEIVING DOCUMENTS PROVIDE ADEGUATE VRACEASELITY INFORMATION
AWD SCREEMING DATA CLEARLY 1DENTIFIES ACCEPTABLE PARIS.
AUTOBRAKES
PARTS ARE INSPECTED THROUGHOUT MANUFACTUNE AMD ASSEMBLY AS
APPROPRIATE 10 THE MANUFACTURENG SIAGE COMPLETED. THESE
INSPECTIONS INCLUDE,
PRIMTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEGUACY OF PLATED THROUGH HOLES,
COMPOHENT MOUNIING PMSPECTION FOR CORRECT SOLOERING, WfRE
LOOPING, STAAPPING, EVC. OPENAFORS AND [NSPECIONS ARE [RAINED
AWD CERIFIED 10 WASA WilD SI00.4(3A) STANDARD, AS HODIf 160
8Y JSC 0BAOOA. .
CONFORHAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERTORMED USING ULTRAVIOLEY LIGHT TECHNIGUES.
POST P.C. BO. INSTALLATION IMSPECTION, CLEANLINESS AND
VORKMARSHIP (SPAR/GOVERMMENT REP. MANDATORY INSPECTION POINI)
P.C. BD. INSTALLATION INSPECTION, CHECK fOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARDS  PROPER CONNECIOR CONIACT
MATING, UIRE'NOUTING, SINAPPING of uiReS Erc,,
PAE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNNENT REP. ° WANDATORY 1NSPECTIOR POINI)
PRE-ACCEPTANCE TEST INSPECTION, UMICH ENCLUDES AN AUDIT OF
LOVER TIER INSPECY!~ “ONFLETION, AS BUEL] CONF|GUAA] ION
VERIFICATION 1O A ' saiw ETC., (MANDATORY INSPECTION POINT).
PREPARED BY: MEVG SUPERCEDING DATE: 06 OCT 87 . APPROVED 8Y: DAIE: 24 yuL 91 €1 REV: 2
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CRITICAL ITFMB LIST

PRAOJELT: SAMS

SYSTEM: CLECIRICAL SUNSYSIEM

e el TR T A Assty WOMERTLATORE: sion.., FONDAAMPLITIEN "  aAss'y PAR:SINGENYYT SHFET: [
PHEA IHEA NAME, OfY, & TAVIURE MODE FAILURE EFrECT HOUR 7 FUNC. AATIOMALE FOR ACCEPIANCE
rr. RE v, oraving afr. AND oN 2118
DES1GMAL LON CAUSE END PTEN CRITECALITY SCREENS: A-PASS, N-PASS, C-PASS
2910 1 POVER SIGNAL MODE ¢ CAUSE(1)
CONTAOLLER CONT IRUOUS [F BRAKES OFF A TEST READINESS REVIEW (TRR) UHICH INCLUDES VERIFICATION Of
erT-6 HITH OUIPUY JOINT DRIVES AT TEST PERSOMMEL. TEST DOCUMENTS, 1EST EOUIPHENT CALIBRATION/
2583717, oM DIRECT DIRECT DRIVE VALIDATION STATUS AND HARDUARE CONFIGURALION IS CONVENED BY
DRIVE t NAIE IN €.\, QUALITY ASSURANCE IN CONJUNCIION WITH EXCINEERING
TPt DIRECEION. RELTABILITY, CONFICURATION COMTROL, SUPPLIER AS ABPLICAWLE,
(ow). CONSISIENCY AND THE GOVEMMENE WEPRESENTATIVE, BRIOR TO THE SIARE OF AN}
CHECK DETECTS FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
cnusz‘slg AUTOBRAKES .
(1) ulo ACCEPTANCE TESIING (ATP) INCLUDES AMBIENT PENFORMANCE,
TRANSISInn cAUSE(T) & (2) TRERHAL AND VISRATION TESTING, (SPAR/GOVERNMENT REP, -
FAILS §/C IN DIRECT DRIVE WANDATORY INSPECTION POTNTY.
JOINT DRIVES AS
(2) ut02 COMMANDED. INTEGRATTON OF UMIT TO JOINT SRU - |NSPECTIONS INCLUDE
FAILS W, GAOUNDING CHECXS, CONNECTORS FOR BENT DR PUSHBACK
LOSS OF LINPING COMIACTS, VISUAL, CLEAMLINESS, INTERCONNECT WIRING AND
DURING END POVER UP TEST 10 THE APPROPRIKTE JOINT INSPECTION TEST
EFFECIOR PROCEDURE (11P) EIC,
CAPTURE.,
JOINT LEVEL PRE-ACEEPTANCE TEST IMSPECTION, INCLUDES AN
WORST CASE AUDIT OF LOVER TIER INSPECTION COMPLETION, AS BUILY
COMFIGURATION VERIFICATION 10 AS DESIGK Elc.
UNEXPECTED
NOTIOW. JOINT JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
RUNAUAY. AUTO YISRATION AND THERMAL-VAC TESTING.
BRAKES, (SPAR/COVERMMENT REP. - MANDATORY INSPECTION POTNY}.
REDUNDAMT PATHS SRMS SYSTEMS INVEGRATION. THE INTEGRATION OF MECHAMICAL ARN
REMAINING SUBASSEMBLIES AND THE FLICKT CABIN EOUIPHENT 1O FORM THE SRMS.
INSPECTIONS ARE PERTORMED AT EACH PHASE OF INTEGRATION WHECH
AUTODRAXES INCLUOES GROUNDING CHECKS, THAU VIRING CHECKS, WIRING WOUTING,
INIENFACE CONNECIORS FOR BENY OR PUSH BACK COWTACTS EiC.
SRHS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
;‘“mmncs TEST. (SPAR/GOVERNMEMT XEP. - MANDATORY [NSPECTION
'
PREPARED BY: nivg SUPERCEDING DAIE: D6 OCY 87 APPROVED BY:
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CRITICAL ITEMB LIBT

PAOJECT: SRMS

Ass*y NOWERCTATUNE: SERVO PORER RRPCITIEN ———

SYSTEM: ELECIRICAL SUBSYSIEN
ASS'Y P;E?iﬂ!?ﬂﬂ“‘

SHEET:
FMEA FHEA NAME o1y, 1 FAILURE WODE TALLURE EFFECY HOVR 7 fuNC. RA A ACCEPIANCE
REF. REV. oravlng afy, AND oM 27 TIOHALE FoR Acce
DESIGRATION CAUSE END 1TEM CAITICAt 1Y SCREENS: A-PASS, B-PASS, C-PASS
2910 1 POVER SIGHAL MODE ; CAUSE(1) FALLURE HISTONY
CONTROLLER CONTINUOUS 1f emAkES OFF | . TU0UN!
ary-6 HIGH OutPUT JOINT DRIVES AT
2583712, ON DIRECY DIRECT DRIVE TNERE HAVE SEEN MO FAILURES ASSOCIAYED WITH THIS FAILURE
DRIVE 1 RAFE IN C. W, MODE ON THE SRMS PROGRAN,
ourput, DIRECTION.
(). CONSISTENCY
CHECK DETECTS
cnus:,s s AUTOBRAKES .
{1} vio
TRANSTSTOR CAUSECT) & ¢2)
FAILS $/C IN DIRECT DA1IVE
JOINT DRIVES AS
£2) uto2 COMMANDED .
FAILS N,
LOSS OF LINPING
DURING END
EFFECTOR
CAPTURE .
UORST CASE
UNENPECTED
HOTIOM. JOINT
RUNAVAY. AUTO
BRAXES.
REDUKDANT PATHY
RERAINING
AUTOBAAKES
PREPARED BY: MIVG SUPERCEDING DATE: 06 OC1 87 . APPROVED BY: DATE: 24 sui 94 CIt REv:
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CRITICRAL,

ITEHB L1,

ase f HenPRET

11: SRNS

ANMPISERVG FUPR ATLANIER -

SISILM: FIFCIRICAL SURSYSTIN

ASS'Y PR STILOT TGS TUosnirg: b
IMEN FHrA MAME 01T, & FARLUNE MODE IALLURE EFFECY HOUR ¢ #umC, RAYIOHAIE FOR ACCEPTANCE
YT, Y. oaaving ofr. AND o 271m
BESIGNAT |OM CAUSE END | TEN CATTECALETY SCREENS: A-PASS, W-PASS, C-PASS
2010 ' POVIR SICUAL " T CAUSECY) OPENATIONAL EFFECTS
CONTRLLEN LOME DU roemakes ofr | ool il
ory-5 HIGH DUIPUT JOINE DRIVES AT JOINT RUWAWAY, AUTOBRAXES, CANNOT USE COMPUTER SUPPORTED
2583712, ON DIRECT DIRECT DRIVE WODES, DIRECT DRIVE AND BACKUP AVAFLABLE. ARM WILL ND! Stop
ORIVE 1 RAIE W C.V. AUTOMATICALLY [F AN UMDETECTED FAILURE OF THE AUTO BRANES
IPUT, DIRECTION. SYSTEM HAS PREVIOUSLY OCCURNED.BRAKES CAN BE APPLIED
(o, CONS | STENCY NANUALLY.
CHECK DETECTS
CAUSE(S): AUTOBRAKES . CREV ACTION
(puies | | el
TRANSISTOR CAUSECT) & (2)
FAILS S/C IN DINECT DRIVE APPLY BRAKES. USE DINECT DRIVE.
JOINT DRIVES AS :
(2) 1102 COMNANDED.
FAILS W,
LOSS OF LINPING CREV TRAIMING
DURING END —emeenanies
EFFECIOR
CAPIURE. THE CREW WILL DE TRAINED TO ALVAYS OBSERVE WHETHER THE ARM
1S RESPOMDING PROPERLY 10 COMMANDS. f IT ISN'T, APPLY BRAKES.
WORST CASE
NISSION CONSTRAINI
UNEXPECTED seeeseenns ceeeans -
MOt IO, JOINT
RUNAVAY. AUTO OPERATE UNDER VERNIEA RATES VITHIN 10 FT OF STRUCTURE.
BRAKES, THE OPERATON MUST BE ABLE 1O DETECT THAT THE ARM/PAYLOAD IS
RESPONDING PROPERLY 10 COMMANDS ¥IA VINDOM AMD/OR CCTV
REDUNDANT PATHS VIEUS DURING ALL ARN OPERATIONS.
REMAINING
AUTOBRAKES
ONRSD OFFLINE
IN COMPUTER CONIROLLED MODE
FOR 7ERD COMMAND VERIFY YHAT JOINIS 0O NOT
DRIVE,
OMRSD OHLINE IMSIALLATION
NONE
OMRSD ONLINE TURNARDU
FOR EACH JOIME  IN SINGLE, WITH ND COMMAND
VERIFY PAOPER JACH SICHATURE.
PREPARED BY: MIVG SUPENCEDING DATE: 0& OCT 87 APPROVED BY: DATE: 24 JuL 99 CIL REV: 2




